Class I-deficient resistant mice intracerebrally inoculated with Theiler's virus show an increased T cell response to viral antigens and susceptibility to demyelination.
Intracerebral inoculation of Theiler's murine encephalomyelitis virus (TMEV) results in immune-mediated demyelination in susceptible mouse strains. The histology of TMEV-induced demyelination is similar to that seen in patients suffering from multiple sclerosis. It was previously shown that the susceptibility of mice to TMEV-induced demyelination in certain strain combinations is closely associated with the major histocompatibility complex (MHC) class I locus. Here we examine disease susceptibility of beta 2-microglobulin (beta 2M)-deficient transgenic mice lacking class I expression and functional CD8+ T cells. In contrast to TMEV-infected parental C57BL/6 mice, the transgenics develop high levels of virus-specific DTH and T cell proliferation accompanied by an increased frequency of central nervous system (CNS) demyelinating lesions. However, clinical signs of demyelination were not noted. Neither antibody titer nor viral persistence were significantly affected in the beta 2M-deficient mice. These results suggest that in the absence of functional class I/CD8+ cells, the class II-restricted T cell response to TMEV is enhanced and CNS pathogenesis is heightened, although the level is not severe enough to result in clinical disease. When the TMEV-infected mice were subcutaneously immunized with virus, however, the beta 2M-deficient mice displayed clinical symptoms. Therefore, our results strongly suggest that CD8+ T cells do not directly contribute to CNS demyelination. In contrast, such T cells appear to be primarily involved in down-regulation of a potentially damaging CD4+ T cell response in resistant animals, although some of the T cells may play a role in clearing viral persistence in the CNS, resulting in the protection of the host from viral demyelination.